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Abstract

The metabolite composition and antioxidant activity of the Saedanback, Jinyang, and Wooram soybean cultivars
were evaluated. The moisture, crude ash, protein, fat, and carbohydrate contents in these soybean cultivars varied
in the range 7.9-9.8 mg/g, 4.8-4.9 mg/g, 35.9-47.5 mg/g, 14.2-16.5 mg/g, and 21.4-35.0 mg/g, respectively. The
crude protein content was found to be the highest 47.5 mg/g in the Saedanbaek soybean. The contents of saturated
fatty acids such as palmitic acid, arachidic acid, behenic acid, and lignoceric acid were 1391.1, 490.8, 37.5, 44.9,
and 16.6 mg/100 g, respectively, and were the highest in the Jinyang soybean. The unsaturated fatty acids (linoleic
acid, oleic acid, and a-linolenic acid) were estimated to be 8258.0, 2896.8, and 906.5 mg/100 g, respectively, in
the Saedanbaek, Jinyang, and Wooram soybeans. The highest total amino acid content (44598.54 mg/100 g) was
found in the Saedanbaek soybean, and this was almost 2 and 1.6 folds higher than those in the Jinyang (21,525.93
mg/100 g) and Wooram (26,250.63 mg/100 g) soybeans. The highest glycosides, malonylglycosides, and aglycone
contents (836.46 ng/g, 2,975.86 ng/g, and 231.60 1g/g, respectively) were found in the Wooram soybean.
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Table 1. Proximate analysis of variations soybean cultivars

Soybean cultivars

Contents (g/100 g)

Saedanbaek Jinyang Wooram

Moisture 9.8+0.49" 7.9:0.40" 8.740.44°
Crude ash 494025° 4.84024° 4.840,24°
Crude protein 475%2.38" 38.1£191° 35.9+1.80"
Crude fat 16.5+0.83° 142:0.71° 16.0+0.80°
Carbohydrate 214107 35.0£1.75 34.6£1.73"

DAl values are presented as the meantSD of triplicate determination. Means with
different lowercase letters (a-¢) indicate significant (p<0.05) differences of samples
by Duncan’s multiple range test.
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Table 2. Comparison of fatty acid contents in specific soybean cultivar

Contents (mg/100 g)

Soybean cultivars

Snedanback Jinyang Wooram
Saturated fatty acids
Palmitic acid (C16:0) 890.9+44.55" 1,392.1£69.61" 1,147.9+57.40°
Stearic acid (C18:0) 290.4£14.52° 490.824.54" 44282121°
Arachidic acid (C20:0) ND? 375188 28.2t1418
Behenic aicd (C22:0) 47024" 4491225 373187
Lignoceric acid (C24:0) ND 16.6:0.83 12.320.62"
Total 1,186+59.30° 1,981.9£99.10° 1,649.9+82.50°
Unsaturated fatty acids
Palmitoleic acid (C16:1) ND 8.3:042" 6.6£0.33'
Oleic acid (C18:1n9) 2,175.8+108.79° 2,806.8+144.84° 2,717.0£135.85°
Linoleic acid (C18:2n6c) 8258.0£412.90° 47225823613 6,665.5+333.28°
y-Linolenic acid (C18:3n6) ND ND 1.8£0.09'
a-Linolenic acid (C18:3n3) 38.3t1.92g 537.9+26.90¢ 906.5445.33°
Eicosenic acid (C20:1) ND 16.5:0.8% 14.2:0.71"
Eicosadienoic acid (C20:2) ND 18.8+0.94! 484024
Arachidonic acid (C20:4n6) ND 5.6£0.28" 342017
Enucic acid (C22:1n9) ND 9.2+0.46" 512026
Nervonic acid (C24:1) ND 4.8+0.24 2.7+0.14
Total 10,472.1£523.61° 82204:411.02° 10,327.6516.38"
Total fatty acids 11,658.0+582.90° 10,202.0+510.10° 11,978.0+598.90°

DAl values are presented as the meantSD of triplicate determination. Means with different lowercase letters (a-K) indicate significant (p<0.05) differences of samples by Duncan’s

, multiple range test.
IND, not detected.
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Table 3. Comparison of amino acid contents in specific soybean cultivar

3] A26d A5E (2019)

Soybean cultivars

Contents (mg/100 g)

Saedanback Jinyang Wooram
Non-essential amino acids
Aspartic acid 7,013.14+350.66°" 3,149.74+157.49° 3,144.31£157.22°
Serine 2,970.50£148.53 1,394.62469.738 1,406.94+70.35"
Glutamic acid 11,331.62£566.58° 5,713.54285.68° 5,533.13276.66"
Glycine 2,493.42£124.67 1,202.80£60.14" 1,196.06+59.80
Alanine 2,540.08+127.00 1,209.82460.49" 1,219.13:60.96
Cystine T47 42437 37" 358.34£17.92° 413.04£20.65'
Tyrosine 1,850.10£92.51* 843.94242.20/ 902.68+45.13"
Arginine 5,492.28:274.61" 2,196.52£109.83° 2,099.06+104.95°
Totals 23,482.3621,174.12° 11,275.38+563.77° 15,914.34+795.72°
Essential amino acids
Threonine 223044411152 1,112.31455.62" 1,129.39+56.47
Valine 2,586.54+129.33 1,260.67+63.03" 1,235.79+61.79'
Methionine 550.34+27.52" 31426+15.71% 292.26+14.61"
Isoleucine 2,669.84+133.49 1,281.89+64.09" 1,297.00+64.85'
Leucine 4,610.58+230.53¢ 223448211172 2,278.032113.90°
Phenylalanine 3,138.04156.90' 1,491.66£74.588 1,492.42474.62"
Lysine 3,665.78+183.29" 1,754.27+87.71° 1,798.65£89.938
Histidine 1,664.62+83.23¢ 801.02£40.05 812.75+40.64°
Total 21,116.18£1,055.81° 10,250.55+512.53° 10,336.29+516.81°
Total amino acids 44,598.54£2,229.93" 21,525.93£1,076.30° 26,250.63+1,312.53"
Ammonia 930.30+46.521 403.7120.19¢ 383.68+19.181

DAIl values are presented as the meantSD of triplicate determination. Means with different lowercase letters (a-n) indicate significant (p<0.05) differences of samples by Duncan’s

multiple range test.
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Fig. 1. Comparison of HPLC chromatogram of 9 isoflavones in
specific soybean cultivars.
A, Swedanback soybean cultivar; B, Jinyang soybean cultivar, C, Wooram soybean cultivar.

1, daidzin; 2, glycitin, 3, genistin, 4, malonyl daidzin; 5, malonyl glycitin, 6, malonyl
genistin; 7, daidzein; 8, glycitein; 9, genistein.
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Fig. 2. Comparison of antioxidant activity in specific soybean
cultivars.
(A); DPPH, (B); ABTS, and (C); hydroxyl radical scavenging activities.

Means with different lowercase letters (a-c) indicate significant (p<0.05) differences of
samples by Duncan’s multiple range test.
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Table 4. Comparison of isoflavone contents in specific soybean cultivar

Contents Soybean cultivars
(ugfg) Saedanback Jinyang Wooram
Glycosides
Daidzin 248.72+12.44" 167.62+8.38" 373.58+18.68°
Glycitin 141,767,098 115.745.79' 154.65+7.73"
Genistin 163.75+8.19¢ 159.30£7.97° 308.24+15.41°
Total 554234271.71° 4426742213 836.46+41.82¢
Malonyl glycosides
Daidzin 349.72+17 49" 752.08+37.60° 1,341.24467.06°
Glycitin 57.792.89" 119.78+5.99' 115.965.80"
Genistin 466.76:23.34° 1,108.0925540° 1,518.67+75.93°
Total 874264371 1,979.95£99.00° 2,975.86+148.79"
Aglyones
Daidzein 115.60+5.78¢ 37.78+1.8¢ 104.69+5.23
Glycitein 18.95:095" 21.21£1.062 28.60+1.438
Genistein 110.59+5.53¢ 42,482,128 98.31+4.92¢
Total 245.14+12.26° 101.47£5.07° 231.60+11.58°
Total isoflavones 1,673.63183.68" 2,524.09£126.20° 4,043.924202.20°

DAl values are presented as the meantSD of triplicate determination. Means with different lowercase letters (a-h) indicate significant (p<0.03) differences of samples by Duncan’s

multiple range test.
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Fig. 3. Comparison of enzyme inhibition activity in specific soybean
cultivars.

(A); a-glucosidase and (B); pancreatic lipase inhibition activities.
Means with different lowercase letters (a-b) indicate significant (p<0.05) differences
of samples by Duncan’s multiple range test.
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